Background and Aims: Accumulation of real-world evidence from practice-based perinatal nurse home visits to pregnant women with diabetes prompted this translational perinatal health disparities research. Given the global diabetes epidemic, this academic-community partnered research team is studying the utilization, processes, and outcomes of this understudied model of perinatal nurse home visiting that provide home-based enhanced diabetes care to pregnant women. Because the nursing records provide the rich source of data for the study, our aim is to provide an in-depth description of the Philadelphia Pregnancy and Diabetes Home Visiting (PPD-HV) research database developed from data in the longitudinal nursing records.
Results: Using REDCap, the PPD-HV research database is robust with 239 variables and captures longitudinal clinical nursing data. Among the pregnant women with diabetes receiving nurse home visits, the mean age was 30.7 years, most were single, and had given birth to other children.
Linking Evidence to Action: Real-world clinical nursing practice data provide a rich source of research data to advance understandings about this model of enhanced diabetes care and the pregnant women with diabetes receiving the care. Considering the global epidemic of diabetes, this is a perinatal nurse home visiting model to replicate and evaluate.
BACKGROUND AND AIMS
Accumulation of real-world evidence from practice-based perinatal nurse home visits to pregnant women with diabetes prompted this translational perinatal health disparities research. Given the global diabetes epidemic (International Diabetes Foundation [IDF], 2015) and the increasing number of births affected by hyperglycemia, either from pre-existing diabetes or gestational diabetes (Berry, Boggess, & Johnson, 2016; Veeraswamy, Vijayam, Gupta, & Kapur, 2012; Yu, Hung, Huang, & Chan, 2016) , health services that optimize diabetes self-management are critical. Healthcare providers at the front lines of care, of which the largest professional group are nurses, face unprecedented challenges for diabetes self-management among pregnant women. One model of enhanced diabetes care during pregnancy is perinatal nurse home visiting (Bloch, Zupan, McKeever, & Barkin, 2017) . This model is understudied, but exists. Because the clinical nursing records provide a rich source of data to study this model of nurse home visiting services, this paper describes the research database developed from the longitudinal data collected during the home visits. The Philadelphia Pregnancy Diabetes and Home Visiting (PPD-HV) research database provides the framework to learn more about the model of home visiting and the pregnant women with diabetes receiving these nursing services. Original Article
Risks Associated With Diabetes in Pregnancy
Suboptimal glucose control during pregnancy puts the health of the woman and her unborn fetus at increased risk (Beharier et al., 2015; Fuchs et al., 2017; Ghaffari, Parry, Elovitz, & Durnwald, 2015; Nahum Sacks et al., 2016; Savitz, Danilack, Elston, & Lipkind, 2014) . Pregnant women with hyperglycemia are at risk of worsening of microvascular and macrovascular complications, bladder and other infections, periodontal disease, hypertension, preeclampsia, injuries from delivering a large infant, and cesarean section (Durnwald, 2015; Gabbe, Landon, Warren-Boulton, & Fradkin, 2012) . Maternal blood glucose levels critically affect intrauterine fetal exposures. Fetal exposure to suboptimal maternal glycemic control increases the risk of premature birth and having congenital anomalies, including a heart, brain, or spinal cord defect. Hyperglycemia in the later part of pregnancy is associated with high birth weight, increased risk of admission to the neonatal intensive care unit (NICU) related to neonatal hypoglycemia, childhood and adult obesity, and type 2 diabetes (Durnwald & Landon, 2013; Nehring, Chmitorz, Reulen, Von Kries, & Ensenauer, 2013) . In recent reports, gestational diabetes is implicated as an independent risk factor for postpartum depression (Silverman et al., 2017) , which, in turn, affects socio-emotional development and later mental health of the offspring (Verbeek et al., 2012) . Reaching glycemic control in pregnancy, because of its dynamic, ever-changing physiological and psychosocial states, can be particularly difficult (Klein, Charach, & Sheiner, 2015) . Clinical practice approaches are taxed as the epidemiology of insulin resistance during pregnancy grows due to a complex interplay between obesity, environmental exposures of stress, and poverty (Geronimus et al., 2015; Trout, Ellis, & Bratschie, 2013) . Maternal hyperglycemia affects fetal programming for diabetes and obesity. Obesity and diabetes disproportionately affect minority women, and the intrauterine environment contributing to the epidemics will perpetuate and widen health disparities between racial and ethnic groups (Verbiest, Malin, Drummonds, & Kotelchuck, 2016) . Adverse intergenerational life course trajectories with diabetes and obesity will continue to spiral, unless this cycle is interrupted (Kaseva et al., 2017) .
Enhanced Prenatal Care to Support Diabetes Self-Management
Reducing associated risks with diabetes during pregnancy depends on the women's active role in diabetes self-management (Gabbe, Carpenter, & Garrison, 2007; Landon & Gabbe, 2011; Veeraswamy et al., 2012) . While enhanced prenatal care for women with diabetes is a clinical guideline (National Institute for Health and Care Excellence, 2015) , clinical guidelines for the standard of care of enhanced care to facilitate optimal diabetes self-management do not exist. Women who enter pregnancy with diabetes, as well as those diagnosed with gestational diabetes, need extensive tailored education and support about diabetes self-management during their pregnancy.
Historically, when a pregnant woman was diagnosed with gestational diabetes, the initial management and education occurred most often in the outpatient setting during antenatal visits, where nurses intervened with extensive education about the disease process, how the disease complicates the pregnancy, and self-monitoring and self-management of blood glucose with tailored plans for healthy eating, physical activity, and insulin or other medication, if prescribed. Understanding the overwhelming load of information, perinatal nurses were involved as part of the healthcare team to provide necessary education, monitoring, and support. To date, clinical practice of enhanced diabetes education and support varies in ambulatory prenatal care settings. Ensuring that pregnant women with diabetes have the requisite knowledge and skills to monitor glucose levels and adjust their diet and lifestyles accordingly is beyond what can be accomplished during a routine office prenatal visit today in busy urban prenatal offices.
Explaining the reasons why healthcare providers are limited in their time with patients during prenatal visits and the perhaps seemingly disappearance of perinatal high-risk nurses outside the hospital setting is beyond the scope of this paper. Yet, an enhanced model of diabetes care that continues to exist is perinatal nurse home visiting (Bloch et al., 2017) . This model of perinatal nurse home visiting evolved decades ago by Brooten and colleagues (Brooten, Brooks, Madigan, & Youngblut, 1998; Brooten et al., 2001; Meleis, 2010 ). Brooten's model provides tailored, interactive nursing interventions to promote diabetes self-management in the home of the pregnant women. Such a personalized, interactive approach is superior to a didactic approach in a clinic setting (Cheng et al., 2017) . Surprisingly, this model of home visiting for medically high-risk pregnant women is understudied in the larger context of maternal child health (MCH) home visiting program research (Adirim & Supplee, 2013; Thorland & Currie, 2017) . In contrast, the Nurse-Family Partnership (NFP) model is well studied in current times (Dawley & Beam, 2005; Holland, Xia, Kitzman, Dozier, & Olds, 2014; Thorland & Currie, 2017) . But, the NFP's model is different and does not provide in-home clinical services for pregnant women with diabetes.
In our academic-community partnered perinatal translational research group, salient research questions were raised about the services that home visiting nurses provided and the health and well-being of urban pregnant women they visited (Bloch et al., 2017) . The paperbased clinical nursing health records were identified Perinatal Nurse Home Visiting as an important source of data to fill in the knowledge gaps about the use, process, and outcomes of this model of perinatal nurse home visiting for pregnant women because of their diabetes. Maintaining accurate patient documentation is a critical component and standard of good nursing care (Tastan et al., 2014) . The clinical home visiting records were well designed, efficient health forms with mostly structured data fields. Ample data exist in the clinical records reflecting the holistic biopsychosocial, and environmental assessments, diagnoses, nursing interventions, and outcomes. Development of the community-based organization's health record forms was guided by the Omaha System of standardized terminology, which describes and operationalizes the nursing processes used in caring for patients in their homes (Topaz, Golfenshtein, & Bowles, 2014) . Because the perinatal nurse home visiting health records are an invaluable and unique source of real-world practice data to study this model of nurse home visiting services, the design of the PPD-HV research database was guided by the records. The aims of this paper are (a) to describe the practice-based, PPD-HV research database and its variables, and (b) to glean what we can from the PPD-HV research database thus far, to provide a snapshot of the pregnant women who have had their clinical data entered.
METHODS

Research Design
This descriptive study used retrospective data that were abstracted from paper-based perinatal nurse home visiting clinical records to create the PPD-HV, a password-protected electronic research database.
Study Setting and Sample
The geographic setting for this study was Philadelphia, a large metropolitan city in the northeastern part of the United States. The sample for this descriptive analysis includes 248 pregnant women who received a total of 1,644 home visits. Inclusion criteria were (a) referred by a prenatal care provider because of diabetes and (b) received a home visit by the agency's perinatal nurse during 2012. Exclusion criteria were (a) an absence of a diabetes diagnosis; (b) a lack of a referral or visit during 2012; and (c) not pregnant.
Creating the PPD-HV Research Database
After obtaining IRB approval and a memorandum of understanding (MOU) with the community-based organization, the research team received copies of the clinical records of all pregnant patients with diabetes who received perinatal nurse home visiting services during 2012. Due to the nature of the data, a REDCap database was created. REDCap is a secure, web-based application designed to support research studies, providing an intuitive interface for data entry; audit trails for tracking data manipulation and export procedures; and automated export procedures for seamless data downloads to common statistical packages (Harris et al., 2009) . REDCap is especially good at protecting the confidentiality of identifiable data; handling longitudinal clinical data; and allows for linkage with other data sources (e.g., birth records, hospital records, and census data). The capability of direct extraction of data into different statistical software programs is inherent to REDCap.
The home visiting nursing records are standardized forms with structured data forms. They were designed to ensure consistent and accurate documentation. Most of the items (variables) on the forms have a space for a check or a number. For example, when recording weight, there is a space for the numeric value. When screening for depression, there is a Likert scale for each statement.
Data Management and Analysis
The PPD-HV database was tested during development, using 38 patient charts, to determine functionality before it was put into full production mode. All research variables match the items in the standardized health forms and are listed in Table 1 . Data quality checks were done regularly by the principal investigator (JB) by running frequency statistics to check for outliers that may have been data entry errors. Data from paperbased health records were abstracted by trained research assistants and entered into the database. To verify the accuracy, electronically entered data were compared with paper-based patient charts. The REDCap descriptive statistics function was used to generate a visual representation of the characteristics of our study population that existed in the research database as of November 10, 2017 (Table 2) .
RESULTS
The PPD-HV research database has 239 variables. Table 1 lists the major variable categories of information documented by the perinatal nurses' assessment and management during a home visit, which correlates with the patient's health record. As shown in the second column in Table 1 , most of the variables are structured data, either in the format as numerical, binary, or categorical. However, narrative data can be entered for information for the variables such as the patient and nurse concerns. Information on some variables is collected at each home visit, making them available for longitudinal analyses to see how they change over time (i.e., see the third column in Table 1 ).
Of the pregnant women who have had their clinical home visiting information entered into the PPD-HV database, 1,644 home visits were conducted with 248 pregnant women with diabetes. The characteristics of these women appear in Table 2 . Among this sample, the mean age was 30.7 years, most were single (59%), and had given birth to at least one other child. Table 2 reveals a full description of the sample. But, as expected with clinical data, not all the information fields on the health form were completed. The middle column in Table 2 gives an indication of the completeness of data. For example, only a quarter of the clinical records contained data about the women's working status.
DISCUSSION
Creating the PPD-HV database provides a rich source of data to advance knowledge needed about urban pregnant women with diabetes receiving home visiting. From the data documented by the nurses during their visits, there is also much to learn about the clinical role of the perinatal home visiting nurse. Moreover, in the context of the global public health problem of diabetes during pregnancy, engaging interdisciplinary scholars together in exploring these unique practice-based data presents opportunities to generate new knowledge needed for perinatal practice, research, and education. Testing multiple hypotheses is underway using PPD-HV's existing longitudinal data. In addition, because the database has addresses, geospatial analyses are planned to study neighborhood influences. A woman's neighborhood context can impact how she manages her diagnosis of diabetes in pregnancy. Women who reside within lower socioeconomic urban neighborhoods often have limited access to supermarkets where healthy food choices are readily available (Hilmers, Hilmers, & Dave, 2012) . "Corner stores" distributed in high numbers throughout low-income neighborhoods do carry food items; however, the amount and quality of fresh fruits, vegetables, and other healthy food options are sparse (Zenk et al., 2011) . In addition to a lack of supermarkets and an abundance of corner stores, these neighborhoods classified as "food deserts" often have a high number of liquor stores (Cummins, Flint, & Matthews, 2014; Zenk et al., 2011) . The experience for childbearing women living in these food deserts becomes increasingly complex when there is a diagnosis of diabetes. Because of this, we included the woman's address in the research database, so the neighborhood context could be studied, especially since there are individual-level variables on food access.
Limitations
Limitations of this research include the use of existing health record data that were not collected for research purposes, but for clinical practice. As is common with clinical practice data, there is a fair amount of missing data. For example, questions related to psychosocial assessments were not all completed. Therefore, meaningful analyses may be difficult to conduct, at this stage, involving all the variables. Given recent scientific interest (Continues) in the relationship between gestational diabetes and depression (Silverman et al., 2017) , it would be of great advantage to pursue higher completion rates on these variables. Table 2 reflects patterns of missing data. Yet, considering the exploratory nature of this practice-based clinical research of an understudied health service and the nature of the organized, standardized health forms, these data are valuable, informative, and cost-effective. The data in the PPD-HV database are a valuable source to study the clinical role of the perinatal nurse home visitor caring for complex urban medically and socially high-risk pregnant women. Likewise, a critical evaluation of educational preparation for home visiting nurses is warranted.
CONCLUSIONS
Despite increased attention to MCH home visiting models of care for high-risk populations as an evidence-based approach to improve maternal-infant health, surprisingly minimal attention has been given to medically high-risk populations of pregnant women receiving home visiting services because of their medical problems (Bloch et al., 2017) . It is important to remember that home visiting is not a single or uniform intervention-it is a mechanism for the delivery of a variety of interventions directed at different outcomes. Tailoring to the populations served, home visiting programs can be diverse in their goals, based on their target recipients' needs and preferences. These percentages were based on clinical health data abstracted from paper health records. A limitation of these data is that not all the categories on the health forms were filled in, so there are missing data. Original Article
Nursing initiatives to study physiological, psychosocial, and environmental needs of medically high-risk childbearing women with diabetes are needed to optimize maternal and child life course health promotion and disease prevention. WVN
LINKING EVIDENCE TO ACTION
• Bringing multidisciplinary academic and community scholars together is needed to understand gaps in knowledge and nursing practice.
• Real-world practice problems can be investigated by using existing practice data by creating HIPAAprotected research databases guided by structured nursing forms used for comprehensive clinical documentation.
• Because perinatal nurse home visitors provide a key role in providing enhanced diabetes care in patients' home, this is a model to replicate and evaluate.
• Efforts for completeness of nursing records need emphasis because there is much to learn from the biopsychosocial and environmental data collected.
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